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PREFACE 


This document presents information on EOS output data products and input data 
requirements that has been compiled by the Science Processing Support Office (SPSO) at 
GSFC. Since Version 1.0 of the SPSO Report was released in August 1991, there have 
been significant changes in the EOS program. In anticipation of a likely budget cut for the 
EOS Project, NASA HQ restructured the EOS program. An initial program consisting of 
two large platforms was replaced by plans for multiple, smaller platforms, and some EOS 
instruments were either deselected or descoped. This report, superseding the August 1991 
version of the SPSO Report, contains updated payload information reflecting the 
restructured EOS program. 

This report has been expanded to cover information on non-EOS data products, and 
consists of three volumes (Volumes I, II, and III). Volume I provides information on 
instrument outputs and input requirements. Volume II is devoted to Interdisciplinary 
Science (IDS) outputs and input requirements, including the "best" and "alternative" match 
analysis. Volume III of this report provides information about retrieval algorithms, non- 
EOS input requirements of instrument teams and IDS investigators, and availability of non- 
EOS data products at seven primary Distributed Active Archive Centers (DAACs). 

Much of the information presented in this document is also available from an 
interactive, user-friendly, on-line database system developed by the SPSO. The on-line 
system, known as the Science Processing DataBase (SPDB), offers not only information 
on data products but also other related information such as retrieval algorithms, 
investigators, instruments, and platforms. In addition, it provides information on the 
current and future data holdings of the original seven DAACs, including those from the 
Earth Probes and the Pathfinder Activities. The Quick Reference Guide for the SPDB is 
sent to you for your information, along with this report. 

The SPSO wishes to emphasize that this document is evolutionary and will be 
continually updated as new information becomes available. The SPSO would appreciate 
any suggestions for improvements to this report. If you have comments on this document 
or need additional information on the on-line system, please contact: 

Yun-Chi Lu 

NASA/GSFC Code 902 
Greenbelt, MD 20771 

Telemail: YLU@GSFCMAIL.NASA.GOV 
FAX: (301)286-3221 
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Since the Science Processing Support Office (SPSO) Report entitled "EOS Output Data 
Products and Input Requirements - Version 1.0” was released in August 1991, new 
information has become available and some important updates have been made, the most 
significant change being the addition of Volume III. The new Volume III provides 
information on non-EOS input requirements, availability of data holdings of the original 
seven DAACs, and retrieval algorithms (output/input product relationships). Other 
important updates in this release of the SPSO Report include the following: 

A. PLATFORM INFORMATION 

The originally planned configuration of instruments for the EOS platforms has been 
radically changed by NASA HQ. The initial emphasis on launching two large platforms 
(EOS - A and B) has been replaced by plans to launch a number of small platforms, each 
flying a significantly reduced payload and some of instruments being deselected. The 
revised platform information has been incorporated. 

B . OUTPUT DATA PRODUCTS 


• AIRS 

Revised and expanded data product information has been provided to the SPSO by 
Barbara Weymann of AIRS Data Processing and Instrument Operations (DPIO) Team. 
According to the updated information, the final algorithms for some of at-launch standard 
products (e. g., temperature and humidity profiles) and post-launch research products 
(e. g., land emissivity, total ozone burden, etc.) have not been decided and algorithm 
development is proceeding along parallel tracks by different teams using different concepts 
(the final algorithms will be selected by the AIRS Team Leader in the future). For instance, 
five different retrieval algorithms are being developed for temperature and moisture 
profiles, the core AIRS science products. Characteristics of output data products, such as 
accuracy and spatial resolution, are also dependent upon algorithms. For these reasons, 
ranges of the attributes (e. g., accuracy and spatial resolution) are given for the AIRS data 
products for which multiple algorithms are being developed (see Appendices C and E). 

• ASTER 

Information on ASTER products has been revised based on updated output product 
lists released by the instrument team in August and December 1991. Several ASTER 
products listed in Version 1 .0 of this report no longer appear in the lists presented by the 
instrument team, and have been deleted, based upon the information provided by the 
ASTER Team. These arc: 


2036 

2257 

2258 

2376, 2377 
3177 


Land_sfc Reflectance, Bi-directional (BRDF) 
Radiative Flux, LW, Up 
Radiative Flux, SW, Up 
Level-2 Radiance, Land_leaving 
Sea_Ice Cone, GCM. 
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In addition, a number of ASTER sea ice-related products, to be produced by team 
member Welch, are specifically identified in a recent ASTER algorithm report (January 
1992). Since these products involve different physical parameters, they have been added 
as separate products and are listed in the Appendix C (product numbers 3616-3624). 
Similarly, four additional Welch cloud products have been incorporated (product numbers 
3625-3628). Also, eight level-4 products to be produced by Japanese team members 
appear in the December 1991 ASTER product list. These have also been included (product 
numbers 3629-3636). 

• £ERES 

Corrections and revisions to the CERES output product information presented in 
Verson 1.0 have been provided to the SPSO. All these have been incorporated into the 
SPSO databases and into the appendices of this release. 

• MISR 

The MISR Team has provided revised information on at-launch standard products and 
post-launch research data products. 

• MOWS. 

Twelve members of the MODIS Science Team reviewed their data products and 
retrieval algorithms and provided updated information. Team Members who provided the 
information are: Abbott, Barton, Brown, Carder, Clark, Gordon, Hoge, Huete, Kaufman, 
King, Muller, and Vanderbilt. The updated MODIS data product and algorithm 
information was incorporated in Appendices C, E, and F of Volume I and and Appendix P 
of Volume in, respectively. 

• All Instruments 

The EOS Program Level 1 Requirements Document (December 1991) lists "essential" 
products which have been identified by the instrument teams as being most vital to meeting 
the scientific goals of the EOS Project. The "essential" data products are distinguished in 
Appendix E (Instrument Output Products) by italicised product names. In addition, several 
products identified as "essential" in the Level 1 Requirements Document were not contained 
in Version 1.0 of the SPSO report. These include CO 2 , HQ, and HF1 concentrations from 
TES (3637-3639), UV Stellar Comparison Spectra from SOLSTICE (3640), Cloud Cover 
at 250m resolution from MODIS (3641), Lightning Occurrence and Radiant Energy from 
LIS (3642-3643), and BRDF from EOSP (3644). 

• GLRS-R. GQS. IPEI. LAWS. MODIS-T. SA R . SWIRLS and XIF. 

Appendices C, E, and F do not include the data products proposed for the following 
instruments: GLRS-R, GOS, IPEI, LAWS, MODIS-T, SAR, SWIRLS, and XIE. The 
data products for these instruments have been dropped from the Master Data Product List, 
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because, at this time, they are not being considered for flight on any EOS platform. These 
products are listed separately in Appendix H of this report. Although funding for LAWS 
instrument development has not been provided by the EOS project, negotiations are 
underway with other federal agencies and potential foreign partners in an effort to develop a 
laser wind sounder for the EOS era. 

C. INPUT REQUIREMENTS 

• CERES 

CERES input requirements have been updated by the instrument team. More detailed 
information was provided to the SPSO and has been incorporated into the relevant 
databases. The revised input requirements are presented in Appendix G of Volume I and 
supercede the information in the previous release. 

• All Instruments and IDS Investigators 

A list of non-EOS input requirements (Appendix R of Volume III) was greatly 
expanded to cover most of the non-EOS data required by all instrument teams and IDS 
investigators. 

• IDS Investigators 

Analysis of the best and alternative match products was revised to incorporate the 
restructuring of the EOS platforms and the updated data product information provided by 
various instrument teams. 

D. RETRIEVAL ALGORITHMS 

The algorithm database, complementary to the EOS Master Product Database, was 
developed by the SPSO. The database was designed to provide an overview of retrieval 
algorithms, output data products and associated input data. In this report, the algorithm 
database was used to generate algorithm summary tables, showing the relationships 
between input and output data products for EOS instruments and IDS investigators 
(Appendices P and Q of Volume HI). 

E. SIZING ANALYSIS 

Volume estimates for 22 EOS instruments were revised to incorporate the latest data 
product information. The results of the various requirements sizing analyses presented in 
Appendix I are based on the revised volume estimates. In addition, analysis of IDS 
investigators' input requirements was further extended to provide information on 
availability of input data for two time periods, pre- and post-2001 (Appendices N and O). 


vi 
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F. NON-EOS DATA PRODUCTS 

This report was expanded to cover information on pre-EOS data products. This new 
information is presented in Volume in and includes the current and future data holdings of 
the original seven DAACs and data products expected from Earth Probe Missions and 
Pathfinder Activities. 
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1.0 INTRODUCTION 

The Earth Observing System (EOS) is a key element of the Global Change Research 
Program to study the Earth as a system and to improve our knowledge of global changes 
resulting from both natural and anthropogenic causes (Ramapriyan 1990). EOS will 
support interdisciplinary "Earth System Science" (NASA 1988) by establishing long-term, 
reliable remote sensing measurements of geophysical and biological variables, in order to 
document global, regional, and local changes over a time period from the present to 15 
years after launch . The geophysical and biological data products to be archived and 
distributed by EOS will extend the usefulness of remote sensing data to a broader range of 
the scientific community, who will no longer need to possess detailed knowledge of 
instrument characteristics and electromagnetic interactions at the surface (Dozier 1990). 

The EOS Data and Information System (EOSDIS) will provide the ground system for 
the collection, production, analysis, and distribution of data from EOS, and will support 
Earth system science by providing easy and rapid access to usable, understandable, and 
timely data, and by fostering cross-fertilization of scientific disciplines. An analysis of the 
science data processing requirements is an essential element for the planning, design, and 
implementation of EOSDIS. The goal of this analysis is to estimate the baseline 
computational requirements needed to support the generation, archiving, and distribution of 
science data products. Starting in March 1989, the Science Processing Support Office 
(SPSO) at the Goddard Space Flight Center (GSFC) has been compiling and synthesizing 
science user requirements in order to estimate the baseline computational requirements. 
Characteristics of input and output data products and methodology for requirements 
analysis were described in Version 1.0 of the SPSO Report, released in August 1991. 

The initial EOS program, originally planned as two series of polar-orbiting platforms 
(EOS - A and -B), has been significandy modified over the past year. In anticipation of a 
likely reduction in the EOS budget for the decade ending in 2000, NASA has restructured 
the EOS program. The goal of this restructuring is to develop a resilient program that, 
despite budget induced cutbacks within the EOS Project, can still make significant 
contributions to the U. S. Global Change Research Program (GCRP). The restructuring 
was based mainly on the recommendations of the Payload Advisory Panel for EOS and 
involves the descoping/deselection of some EOS instruments and launching a larger 
number of smaller platforms. The recommended EOS instruments and platform 
configurations were chosen to ensure continutity of the long-term time series of climate 
measurements, to address high priority science and policy issues identified by the 
Intergovernmental Panel on Climate Change (EPCC), and to be consistent with technical, 
budgetary and scheduling constraints. 

The purpose of this report is to provide the EOS science community with updated data 
product information, reflecting the restructured EOS program. This report has been 
expanded to incorporate new and updated data product information which has become 
available since August 1991 and consists of three volumes. Volume I contains input/output 
data products sorted by product number; output data products sorted by instrument. 
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investigator and product name; and instrument team input requirements. Volume II is 
devoted to the SPSO analyses of IDS investigators' input requirements, including the 
information on the best and alternative match EOS data products. It also provides 
information on IDS investigators’ input requirements which cannot be met by EOS 
instruments for each of the time periods before and after the year 2001. Volume III 
includes a comprehensive list of non-EOS input data required by all EOS instrument teams 
and IDS investigators. Also included are the current (FY91) and future (FY94) data 
holdings of the original seven DAACs, and the data products to be generated from the 
future missions/projects such as Earth Probes and Pathfinder activities. In addition, 
Volume III includes two new appendices, algorithm summary tables for EOS instruments 
and IDS investigators. The algorithm summary tables provide information on 
investigators, required instruments, and associated input and output data products. 

Most of the information in this report is also available from an interactive on-line 
database system developed by the SPSO. The on-line system, known as the Science 
Processing DataBase (SPDB), is based on an easy-to-use, menu-driven user interface and 
offers user-friendly query forms and on-line help. It provides not only data product 
information but also other related information such as retrieval algorithms, investigators, 
instruments, and recent platform information. In addition, the on-line system provides 
information on availability of non-EOS data sets in the Version 0 timeframe. All database 
files of the on-line system are dynamically linked so that users can access related 
information at any time without having to go back to previous screens. The SPDB can be 
accessed easily from computer networks or by direct dial-up. Users who need additional 
information or would like to have a copy of the SPDB User’s Guide should contact Yun- 
Chi Lu at the address given in the Preface. 

2.0 EOS INSTRUMENTS 

The platform instrument payloads and launch schedules, based on the restructured EOS 
program, are summarized in Table 2-1 and a brief description of each instrument is 
presented in Section 2.1. EOS instrument data products identified as "essential" products 
in the EOS Level 1 Requirements Document (December 1991) are also listed in Table 2-1. 
The "essential" data products are those which have been identified by the instrument teams 
as being most vital to meeting the scientific goals of the EOS Project and the U. S. Global 
Change Research Program (GCRP). Table 2-1 does not include two instruments, MLS 
and SAFfitE, which were descoped beyond 2001 and for which essential data products 
were not identified in the Level 1 Requirements Document 
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Table 2-1 Instrument Payload 


Platform 


AM 

(Morning 

Satellite) 


PM 

(Afternoon 

Satellite) 


Launch Instrument Essential Products 

Date 


June 1998 CERES • Global distribution of reflected solar and 

emitted radiant fluxes 

MODIS • Surface temperature 

• Ocean color data, including chlorophyll a 
concentration and chlorophyll fluorescence 

• Vegetation indices, types, and productivities 

• Cloud cover and cloud radiative properties 

• Aerosol properties 

• Fire occurence, size, and temperature 

"miSR • Multi -angle bidirectional reflectances at the 

surface and for clouds 

• Spectral hemispherical albedo at the top of the 
atmosphere and at the surface 

• Aerosol opacities and scattering properties 

• Global surface topographic and regional cloud 
elevations 

ASTER 1 • Reflected sunlight images of the Earth in the 

visible and shortwave infrared 

• High resolution thermal; infrared multispectral 
| images 

• Cloud height and local surface digital 
elevation model 

MOPITT - ! # CO concentration and column abundance 

• CH 4 column abundance 

HIRIS 2 • High resolution spectral imagery of selected 

targets __ 

• Spectral bidirectional reflectance distribution 
function and polarization in 8 spectral bands 
(410-950 nm) and 4 bands (1250-2250 nm) 

• Cloud particle phase, particle size and total 

optical phase 


• Atmospheric temperature, pressure, and 
composition for aerosols, ozone, and other 
minor gases 


• Global Distribution of reflected solar and 
emitted radiant fluxes 



December CERES 
2000 

MODIS 


Surface temperature 

Ocean color data, including chlorophyll a 
concentration and chlorophyll fluorescence 
Vegetation indices, types, and productivities 
Cloud cover and cloud radiative properties 
Aerosol properties 

Fire occurence, size, and temperature 


1. Recommended for flight on AM-1 only. 

2. Recommended for flight on AM-2 and -3 (replacing ASTER and MOPTTT on AM-1). 
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Table 2-1 Instrument Payload (Cont'd) 


Platform 

Launch 

Date 

Instrument 

Essential Products 

PM 

(Afternoon 

Satellite) 

December 

2000 

AIRS 

• Atmospheric temperature profile 

• Surface temperature and emissivities 

• Land and ocean day/night spectral longwave 
surface radiant flux 

• Distribution of minor gas total burdens 



AMSU-A 

• Cloud cover, cloud top temperature and 
pressure 

• Snow and ice cover 

MHS 

• Global water vapor distribution 

MIMR 

• Precipitation index 

• Sea surface temperature, water vapor and cloud 
water burden over oceans 

• Snow cover and sea ice parameters 

• Ocean surface wind stress 

• Soil moisture index 

ALT 

(Altemetry 

Satellite) 

June 2002 

ALT 

• Ocean ice sheet topography maps 

• Along-track sea surface height 

• Sea surface topography maps 



GGI 

• Accurate spacecraft orbital path 

• Atmospheric temperature sounding 

• Three-dimensional ionosphere electron 
tomography 

GLRS-A 

• Ice sheet topography profiles and changes 

• Land surface or vegetation canopy topography 
profiles and changes 

• Multiple cloud top and base heights and 
optical densities 

CHEM 

(Chemistry 

Satellite) 

June 2002 

HIRDLS 

• Gridded profiles of minor gases 

• Cloud top height, including stratospheric 
polar clouds 



TES 

• Atmospheric composition for O3, CO, CH4, 
H2O and NOy 

• Local atmospheric concentration distributions 
of infrared-active species, including CO 2 , 
SO 2 , HC1, and HFl 

SAGE ffl 

• Atmospheric temperature, pressure, and 
composition for aerosols, ozone, and other 
minor gases 

STIKSCAT 

• Ocean surface vector wind maps 

Mission 

of 

TBD 

ACRIM 

• Total (bolometric) solar irradiance above 
atmosphere 

Opportunity 


SOLSTICE 

• Solar spectral irradiance from 5 to 440 nm 
with 0.1 nm resolution from 115 to 440 nm 

• Equivalent comparison spectra from 30 bright 
stars with known luminosity stability 

• Solar spectra from 115 to 320 nm with 0.0015 
nm resolution 
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2.1 Instrument Payloads 

2.1.1 Morning (AM) Satellite 

The recommended NASA morning platform, of which an equator crossing time is 
10:30 a. m., includes a suite of sensors focused on cloud and aerosol radiative properties. 
The instruments selected for flight on the first satellite (NASA AM-1) to be launched in 
June 1998 are as follows: 

• ASTER (Advanced Spacebome Thermal Emission and Reflection), to be provided 
by the Japanese Ministry of International Trade and Industry (MITI), will provide 
high-resolution images (15 to 90 m) of the land surface and clouds for 
climatological, hydrological, biological, and geological studies. 

• CE RES (Clouds and the Earth's Radiant Energy System) will provide long-term 
measurements of the Earth's radiation budget. CERES is also planned to fly on 
TRMM, NASA afternoon satellite, and one of ESA's polar platforms. 

• MISR (Multi-Angle Imaging Spectro-Radiometer) will provide information on the 
directional characteristics of reflected light for the study of aerosols, clouds, and 
land surface. 

• MODIS (Moderate-Resolution Imaging Spectroradiometer) will provide 
measurements of biological and physical processes in the study of land, oceanic, 
and atmospheric phenomena. 

• MOPl IT (Measurements of Pollution in the Troposphere) will provide global 
measurements of carbon monoxide and methane in the troposphere. 

On the subsequent morning platforms (NASA AM-2 and -3) to be launched in 2003 
and 2008, ASTER will be replaced by HIRIS, and MOPITT by EOSP (the selection of 
EOSP is tentative, pending science review). 


• HIRIS (High-Resolution Imaging Spectrometer) will use its high-resolution 
imaging capabilities to study biological and geophysical processes, as well as 
interactions along borders of different ecosystems. . 

• EOSP (Earth Observing Scanner Polarimeter) will make global observations of 
polarized light to quantify the effects of aerosols and clouds in heating and cooling 
the Earth, as well as help characterize cloud feedbacks in global change processes. 


2.1.2 Afternoon (PM) Satellite 

The instruments on the NASA afternoon platform with a 1:30 p. m. equator crossing 
time allow study of cloud formation, precipitation and radiative properties. The 
instruments selected for flight on the first satellite (NASA PM-1) to be launched in 
December 2000 are as follows: 

• AIRS/AMSU-A/MHS (Atmospheric Infrared Sounder/Advanced Microwave 
Sounding Unit/Microwave Humidity Sounder) will measure atmospheric 
temperature/humidity profiles and provide data on cloud cover and sea- and land- 
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surface temperatures. MHS is a planned contribution from EUMETSAT. On the 
second satellite (NASA PM -2), AIRS and MHS may be replaced by subsitute 

instruments. 

• CERES (Clouds and the Earth's Radiant Energy System) will provide long-term 
measurements of the Earth's radiation budget. CERES is also planned to fly on 
TRMM, NASA afternoon satellite, and one of ESA's polar platforms. 

• MIMR (Multi-frequency Imaging Microwave Radiometer) is to be provided by the 
ESA and will measure water vapor, liquid water content, rain rate, soil moisture, 
ice and snow cover, and sea surface temperature. 

• MODIS (Moderate Resolution Imaging Spectroradiometer ) will provide 
measurements of biological and physical processes in the study of land, oceanic, 
and atmospheric phenomena. 


2.1.3 Aerosol Satellite 

The aerosol platform in an inclined orbit of 57°, designed to measure global coverage 
of aerosol measurements, includes EOSP and SAGE III (the selection of EOSP is tentative, 
pending science review). 

• SAGE HI (Stratospheric Aerosol and Gas Experiment III) will measure profiles of 
aerosols, trace gases (O 3 , NO 2 , etc.), temperature and pressure between cloud tops 
and the upper mesosphere with 1-2 km vertical resolutions. SAGE III is an 
improved version of Stratospheric Aerosol Measurement II (SAM II), SAGE I, and 
SAGE II. SAGE III is also planned to fly on the chemistry satellite in 2002. 

2.1.4 Altimetry Satellite 

The altimetry satellite to be launched in June 2002 includes three EOS instruments: 

• ALT (Altimeter) will map the topography of the sea surface and polar ice sheets. 
Through the mapping of sea surface topography, ALT provides information on the 
ocean surface current velosity. ALT will provide ocean ice sheet topography maps 
with 50 cm height accuracy and 15 km resolution. 

• GGI (GPS Geoscience Instrument) is a high-performance Global Positioning 
System (GPS) receiver-processor. GGI will provide measurments of high- 
precision geodesy, atmospheric temperature profile, and ionospheric gravity wave. 

• GLRS-A (Geoscience Laser Ranging System-Altimeter) is an altimeter designed to 
measure ice sheet heights, slope, and roughness characteristics. GLRS-A will also 
provide measurements of along-track cloud and aerosol distributions with a vertical 
resolution of 75 to 100 m from the surface to a height of 30 km. 


2.1.5 Chemistry Satellite 

The chemistry satellite to be launched in June 2002 includes three EOS instruments: 

• HIRDLS (High-Resolution Dynamic Limb Sounder) will measure levels of trace 
gases that contribute to the greenhouse effect. In addition, measurements from 
HIRDLS will contribute to understanding the physical and chemical fluxes between 
the troposphere and stratosphere. 
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• TES (Tropospheric Emission Spectrometer) will measure global profiles of all 
infrared active species from the surface to the lower stratosphere, including 
greenhouse gases, tropospheric ozone, acid rain precursors, and gases which lead 
to stratospheric ozone depletion. 

• SAGE m (Stratospheric Aerosol and Gas Experiment III) will measure profiles of 
aerosols, trace gases (0 3 , N0 2 , etc.), temperature and pressure between cloud tops 
and the upper mesosphere with 1-2 km vertical resolutions. SAGE III is an 
improved version of Stratospheric Aerosol Measurement II (SAM II), SAGE I, and 
SAGE II. SAGE III is also planned to fly on the chemistry satellite in 2002. 

• STEKSCAT (Stick Scatterometer) will provide information on surface wind speeds 
and directions over global oceans in all weather conditions. 

2.1.6 Mission of Opportunity 

Two instruments, ACRIM and SOLSTICE, were recommended for mission of 
opportunity beyond 2001: 

• ACRIM (Active Cavity Radiometer Irradiance Monitor) will provide measurements 
of the total solar irradiance above the atmosphere. 

• SOLSTICE (Solar Stellar Irradiance Comparison Experiment) will determine the 
absolute solar ultraviolet flux above the atmosphere and flux stability by 
intercomparison with stellar standard candles. 

2.2 Instrument and Data Product Allocation 

The EOSDIS DAACs will facilitate global change research by offering improved and 
"one-stop-shopping" access to NASA's entire Earth science database (NASA, 1990). 
Eight U.S. institutions have been designated as DAACs on the basis of their existing data 
system capabilities, infrastructure and institutional scientific expertise. They include four 
NASA centers: the Goddard Space Flight Center (GSFC), the Jet Propulsion Laboratory 
(JPL), the Langley Research Center (LaRC), and the Marshall Space Flight Center (MSFC) 
and four non NASA centers : the Alaska SAR Facility (ASF) at University of Alaska, Earth 
Resource Observation System (EROS) Data Center (EDC) of U. S. Geological Survey 
(USGS), the National Snow and Ice Data Center (NSIDC) and the Department of Energy 
(DOE) Oak Ridge National Laboratory (ORNL). These data centers will serve as the focal 
points for data services by producing standard products, using algorithms developed by 
EOS investigators. Table 2.2 shows discipline responsibilites and data product allocation 
of each DAAC, based on NASA Headquarters program guidance (NASA HQ, 1990). 

In addition to the eight DAACs, the Consortium for International Earth Science 
Information Network (CIESIN) located in Saginaw, Michigan, designated as 
Socioeconomic Data and Information Center, will archive and distribute social and 
economic data, and related earth science data to complement the efforts of other DAACs. 
However, CIESIN will not be responsible for archival and distribution of data products 
needed for the genaration of other EOS products. For that reason, CIESIN was not 
included in Table 2-2. 
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Table 2-2 Instrument and Data Product Allocation 


DAAC 

Discipline 

Data Products 

ASF 

Sea Ice (SAR) 

• L2/3 sea ice products from SAR. 

EDC 

Land Processes Imagery 

• L2/3 products from MODIS-N (L2 products will be 
generated at GSFC, but will be archived and 
distributed at EDC). 

• All data products from ASTER. 

JPL 

Ocean Circulation, 
Air-Sea Interaction 

• All products from ALT, GGI, and STIKSCAT. 

GSFC 

Atmospheric Dynamics, 

• All products from ACRIM, AIRS/AMSU, GOS, 

Upper Atmosphere, 

MRDLS, MLS, S AFIRE, and SOLSTICE. 


Global Biosphere, 

• LI & L2/3 atmospheric and ocean products from 


Geophysics 

MODIS. 

• LI & L2/3 atmospheric products from GLRS-A. 

LaRC 

Radiation Budget, Aerosols, 

• All products from CERES, EOSP, MISR, MOPITT, 

Tropospheric Chemistry 

SAGE III, and TES. 

MSFC 

Hydrology 

• All products from MI MR. 

NSIDC 


• L2/3 snow & ice products from ALT, GLRS-A, and 


MODIS-N. 

ORNL 

Trace Gases 

• TBD 


3.0 EOS DATA PRODUCT DATABASE 

Since March 1989, the SPSO at the GSFC has been responsible for collecting and 
synthesizing the science user requirements to characterize the baseline processing 
requirements needed to support the generation, archival, and distribution of science data 
products proposed by EOS investigators. This section describes the EOS Data Product 
Database based on the SPSO-compiled information. The Master Data Product Database 
constains descriptions of EOS measurement and science parameters. The various data 
product attributes (see below) refer to the parameters themselves. This particular database 
is not a compilation of data sets , and does not describe their structures or how they will be 
stored within EOSDIS. Information on actual data sets is limited at the present time, 
although such information on data sets and data granules that is available has been compiled 
by the SPSO into other databases. 

3.1 Information Sources 

The Master Data Product Database contains information on over 2,400 input and output 
data products proposed by EOS investigators. The sources of information include the 
following: 

• The 1 60+ research proposals selected from the Announcement of Opportunity 

• The 'Silver Bullet" listings for the Facility Instrument, Interdisciplinary 
Investigators, and Principal Investigators as compiled by V. Salomonson (GSFC) 

J. Way (JPL), and J. Russell (LaRC), respectively 
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• The 85 Phase C/D proposals submitted by Facility Instrument 
Team members and Interdisciplinary Investigators 

• The 1 1 Conceptual Design and Cost Review (CDCR) presentations 
by the Facility and Principal Investigator Instrument Teams 

• The MODIS data study team weekly reports 

• EOS Interdisciplinary Science Investigations Objectives and Data Product 
Requirements (Versions 4.0 and 6.0) by M. Schier and J. Way 

• Comments and revisions received from EOS investigators 

• Input data survey for EOS instruments 

• Algorithm reports by AIRS and MODIS teams 

• Updated data product information from AIRS, ASTER, CERES and MODIS teams 
3.2 Compilation and Integration 

A complete list of EOS input/output data products is provided in Appendix C (Master 
Product List). In the EOS data product lists, a common format was adopted to enable cross 
comparison of Interdisciplinary Science (IDS) input data requirements with proposed 
Facility Instrument (FI) and Principal Investigator (PI) Instrument measurements. The 
attributes of the common format are summarized below. 

• Attributes describing the measurement: ( Product Name, Units, and Category ) 

• Attributes describing the source of information: (Type, Source, and Investigator) 

• Attributes quantifying the resolution, location, and accuracy of the measurement: 
(Accuracy, Temporal Resolution, Horizontally ertical Resolution, and 
Horizontally ertical Coverage ) 

• Attributes describing the input requirements: (Channels and Required EOS and non- 
EOS Input Products) 

The Category attribute is displayed in this report only for the instrument data products 
in Appendices E and F. This attribute is useful for sorting data products applicable to the 
atmospheric (A), ocean (O), land (L), and space sciences (S), as well as for sorting by 
subcategories such as hydrology and biology (e.g., AH, LH, LB, OB). The categories 
shown here have been revised so that all products from a particular discipline may be 
grouped together, solely as a matter of convenience in sorting EOS products (e.g., the 
original "Land Hydrology" category, GH, and the "Land Biology" category, BT, are 
displayed as the more natural LH and LB, respectively. The original category designations 
are still preserved in the databases. Product names were further corrected to eliminate 
inconsistencies and revised to allow more flexible sorting of data products and linkage to 
keywords in the Master Directory (MD). Product names used in this report are composites 
generated from four naming fields in the SPSO databases. A data product group name, 
such as "Cloud" or "Seajce," describes what geophysical "entity" or "process" is 
involved, and corresponds in most cases to a related MD keyword. The list of data product 
group names and matching MD Keywords is presented in Appendix B. In addition, a 
physical parameter keyword identifies a particular measurement, such as "Temperature", 
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and two modifiers provide supplemental information on unique qualities of that 
measurement. The product names listed in the Appendices are of the form "Group Name + 
Physical Parameter Keyword, Modifier- 1, Modifier-2." An alphabetic sort by product 
name displays similar groups (e.g., all cloud products) together. This approach provides 
common naming conventions among IDS, FI and PI data products. (In addition, the 
naming-fields can be combined in various other ways with spreadsheet formulae to yield 
"English-Language" product names such as "Land_sfc Spectral Emissivity," or names 
consistent with Global Change parameters, such as "Emissivity, Spectral, Land_sfc." The 
system is flexible and can be easily modified.) 

Detailed descriptions of attributes and acronyms/abbreviations used in this report are 
given in Tables A-l through A-5 in Appendix A. The Master Product List presented in 
Appendix C contains information on characteristics of data products proposed by all EOS 
instrument teams and the Interdisciplinary Investigators. It also contains information on 
platform and the DAAC assignment of each data product. The assignment of EOS output 
products to DAACs was based on the NASA Headquarters guidance (1990) described in 
Section 2.2. For those interested in data products for a specific instrument or for an IDS 
investigator, separate output data product lists for instrument teams and IDS investigators 
are presented in Appendices E and K, respectively. 

Data products listed in Appendix C were used to generate so-called "concatenated" 
product lists for IDS investigators and instrument teams (Appendix D) by grouping similar 
data products. In grouping data products, the concept of "major" and "minor" groups was 
introduced. The major group is used to identify a group of independent data product names 
(which are classified as the minor groups). Each major group, in principle, will have a 
corresponding Master Directory (MD) keyword. One example for the major group is 
"cloud". The example for the minor group includes: cloud optical depth, cloud height, 
cloud top pressure, etc. A product group index list, containing a complete list of major 
and minor groups and the corresponding MD keywords, is presented in Appendix B. (In 

Appendix B, three question marks (???) for the MD keyword indicate that no appropriate 
keyword is available.) 

Data products proposed for the instruments selected for flight on EOS platforms are 
listed in Appendix E. The listing in Appendix E is taken from the Master Product List 
(Appendix C) and is arranged by instrument name. In Appendix F, the same data product 
information is presented in alphabetical order by product name. As described earlier, the 
restructured EOS program involves the deseletion of eight (8) EOS instruments - GLRS-R, 
GOS, IPEI, LAWS, MODIS-T, SAR, SWIRLS, and XIE. Data products originally 
proposed for these instruments are presented in Appendix H. 

EOS and non-EOS input data products required by instrument teams are listed in 

Appendix G. There are four types of input data required by EOS investigators: ancillary, 

correlative, algorithm development, and research. Ancillary data are data other than 
instrument data required to perform an instrument’s data processing. They include orbit 
data, attitude data, time information, platform engineering data, calibration data, and data 
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from other instruments. Correlative data are scientific data from other sources used in the 
interpretation or validation of instrument data products (e.g., ground truth data or data 
products from other instruments.) It is important to note that correlative data are not used 
or required in processing instrument data. In Appendix G, there are two other data types; 
Development data to be used for developing/testing algorithms, and Research data to be 
used for new or improved products and other research activities. They are indicated by 
Dev and Res, respectively. 

4.0 ANALYSIS OF SCIENCE PROCESSING REQUIREMENTS 

Several tables for storage and processing load requirements are given in Appendix I. 
They are based on a multilayer model for the sizing analysis of the EOSDIS System. The 
methodology and assumptions used to develop the model are described in the following 
sections. 


4.1 Approach 

A multilayer model was used in the compilation and tabulation of the science data 
processing requirements. The model uses the Foxbase™ database and the Excel™ 
spreadsheet systems running on a Macintosh computer. It consists of five logical 
components that effectively partition the science requirements information into discrete 
elements. Information dependencies between components are represented by links between 
spreadsheets and by the database relational commands. The model components are 
summarized below: 

• Assumptions — This spreadsheet contains various constants and assumptions used 
in the volume and processing load calculations including: platform parameters; 
instrument characteristics (e.g., average data rates); fractional coverage of the 
earth’s surface (e.g., land, ocean); and estimated number of operations per pixel 
needed to generate categories of data products. 

• Master List — This spreadsheet contains detailed information on the EOS standard 
data products. 

• Product Analysis — This spreadsheet encodes the various numerical expressions that 
are used to estimate the data volumes and processing loads for each of the EOS 
standard data products. This spreadsheet references information from the 
Assumptions and Master List spreadsheets. 

• Traffic Analysis — This database program is used to estimate the data distribution 
volumes from each EOSDIS DA AC. This program references information from the 
Master List and Product Analysis spreadsheets. 

• Baseline Requirements — These spreadsheets are used to generate the tables to 
summarize the science data processing requirements. These spreadsheets reference 
information from the Traffic Analysis program results and the Product Analysis 
spreadsheets. 


Use of trade names is for informational purposes only and does not constitute endorsement by NASA. 
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This approach was adopted to maximize flexibility and to reduce the effort needed to 
perform updates in response to: changes in the proposed operating characteristics and 
platform assignments of EOS instruments; reallocation of data products to the EOSDIS 
Archive Centers; and science data product information updates resulting from feedback 
from the EOS investigator community or from recent SPSO data product review and 
analysis activity. 

4.2 Assumptions 

This section describes assumptions used in estimating daily data volume and processing 
load presented in Appendix I. 

4.2.1 Data Volume Estimates 

Volume estimates for EOS instruments are given in Appendix I (Tables 1-1 and -2). 
Level 0 data volumes for all instruments are computed from average data rates by 
multiplying them by the number of seconds in a day and converting to daily data volumes 
in gigabytes (GB/day). Because the EOSDIS is interested in a long-term projection, 
average data rates rather than peak data rates were used in computations. 

In estimating Level 1A volumes, it was assumed that packed Level 0 data (12 bits) 
would be unpacked and each sample of data would require 16 bits. In addition, a 10% 
volume overhead was added for housekeeping data, header, and calibration information. 
The Level 1A volume estimates for all instruments were made by multiplying the Level 0 
volumes by a factor of 1.47 (i.e., 1.1 * [1+4/12]). For Level IB, the volume estimates by 
instrument teams, from their proposals and Conceptual Design and Cost Review (CDCR) 
presentations, were used when specific information was available. If no information was 
available, it was assumed that the Level IB volume was the same as the Level 1 A volume. 

For Level 2, the volume estimates by instrument teams, in their proposals and CDCR 
presentations, were used when specific information was available. If no information was 
available, the data volumes were estimated based on the information for standard data 
products compiled by the SPSO. 

A maximum number of pixels per day was determined for a given spatial resolution, 
spacecraft speed, swath width, and duty cycle of an instrument. For example, the 
maximum number of 1 x 1 km pixels for MODIS, can be determined as follows: 

Mpix “ ^speed ^cross ^sec ^dcycle^^ ^ 


Mpix - 

Maximum number of pixels per day 

^speed = 

Spacecraft speed (6.76 km/sec) 

Pcross = 

Number of pixels across track (1582 for MODIS-T) 

N se c 

Number of seconds in a day (86400) 

^dcycle = 

Duty cycle expressed as a fraction (1.0 for MODIS) 

R 

Spatial resolution in km 
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An effective number of pixels per day for each product was computed by multiplying 
the maximum number of pixels by the fractional coverage according to surface type. This 
calculation is based on the assumption that each data product is produced only for the 
corresponding surface type. For example, sea surface temperatures (SST) will be retrieved 
only over oceans, and normalized difference vegetation indexes (NDVI) will be computed 
over land areas. For a data product (e.g., temperature profile from AIRS) that is a function 
of altitude (or pressure), the number of levels was considered in determining the effective 
number of pixels. Another factor considered was whether each data product is produced 
for daytime only or subject to cloud Filtering. 

For example, an effective number of pixels for an ocean data product to be retrieved 
over cloud-free oceans during daytime is given by the following equation: 


F — m *F *F * F 
pix pix ocean day cloud 


[ 2 ] 


-pix 


M pix 

Focean 

^day 

Fcloud 


Effective number of pixels per day 
Maximum number of pixels per day 
Fractional coverage of oceans 
Fraction of the daytime portion of an orbit 
Fraction for cloud covered areas 


The Level 2 data volumes were computed by multiplying the effective number of pixels 
by four bytes (two bytes for retrieved parameter value and 2 bytes for error estimate), with 
the exception of certain data products such as atmospheric-corrected radiances, which were 
assumed to be stored as a two-byte word. A 10% overhead was added to the computed 
volumes to obtain the final Level 2 volume estimates. 


For Level 3 data volumes, estimates from the proposals and CDCR presentations by 
instrument teams were used when available. If no information were available, the data 
volumes were estimated, as described below, based on the spatial and temporal resolutions 
of the proposed standard data products compiled by the SPSO. 

First, the number of equal-area grid-points for a given data product was determined 
from the known spatial resolution and Earth's surface area (calculated using a mean radius 
of 6,371 km). Then the number of equal-area grid-points was adjusted for the surface type 
of the data product by multiplying by an appropriate fraction from the Assumptions 
spreadsheet. For certain atmospheric data products, for which horizontal resolution is 
given in degrees of latitude and longitude, the number of grid-points was determined 
assuming an equal-angle grid (rather than an equal-area grid). For a data product that is a 
function of altitude (or pressure), the number of levels was considered in determining the 
total number of grid-points. 

The Level 3 volumes were estimated by assuming that each grid-point would have three 
associated values (mean, standard deviation, and number of observations), each being a 
two-byte word, and by considering the temporal resolution of the data product. For 
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instance, the daily data volume for monthly averaged aerosol concentration at a spatial 
resolution of 1° x 1° can be computed as follows: 


Volume = 


N * 
gnd 


N * 
parm 


N * F 
byte time 


[3] 


Ngrid = Number of grid-points (64800=360*180) 

Nparm = 3 (mean, standard deviation, no. of observations) 

Nbyte = 2 bytes 

Ftime = Time factor (0.033 =1/30), i.e., the daily processing load 

corresponding to a product produced on monthly basis 


The final Level 3 volumes were determined by adding 10% overhead to the volume 
estimates obtained from this formula. 


4.2.2 Processing Load Estimates 

Processing load estimates for EOS instruments are presented in Appendix I (Tables 1-3 
and 1-4). The processing loads were estimated by multiplying the appropriate number of 
operations per pixel times the number of pixels represented by the effective data volumes. 
The assumptions regarding the number of operations per pixel were made only for the 
purpose of estimating the baseline processing load requirements. The processing 
requirements were derived from the AO proposals, CDCR presentations, and instrument 
data study team reports. The Level 1A processing load estimates were based on an 
assumption of fifteen operations per pixel. The Level IB processing load estimates were 
based on an assumption of thirty operations per pixel. Estimates of the Level 2 processing 
loads were made according to discipline category (e.g., atmosphere, land, and oceans), and 
groups of computational similar data products. The Level 3 processing load estimates were 
based on an assumption of 100 operations per pixel. It should be noted that the processing 
load cannot, at present, be estimated as reliably as data volumes because of the uncertainty 
in estimating the number of operations per pixel. 

4.2.3. Data Traffic Analysis 

Data traffic analysis was performed by first identifying all ancillary data required by 
each instrument team (Appendix G) and the source data centers for those products, and 
then estimating daily data transfer among the various data centers. In determining the 
source data centers for EOS data products, the assignment of data products was made 
based on NASA Headquarters program guidances (NASA HQ, 1990). Grouping of data 
products was based primarily on science disciplines considering the experience and 
expertise of each data center as described in Section 2.2. The results of data traffic analysis 
are presented in Appendix I (Tables 1-5 and 1-6). 
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Appendix A: Table A-l. Descriptions of Abbreviations, Keywords etc. 


<d) 

diurnal 

(temporal resolution field abbreviation) 

(d, n) 

diurnal and nocturnal 

(temporal resolution field abbreviation) 

(n) 

nocturnal 

(temporal resolution field abbreviation) 

Abs 

Absolute 

( product name abbreviation) 

AC 

Alternating Current 

(product name abbreviation) 

AC 

Atmospheric Chemistry 

(atmospheres product category) 

ACRIM 

Active Cavity Radiometer Irradiance Monitor 

AD 

Atmospheric Dynamics 

(atmospheres data product category) 

ADEOS 

Advanced Earth Observing Satellite 


AE 

Atmospheric Electricity 

(atmospheres data product category) 

AEM 

Application Explorer Mission 


AH 

Atmospheric Hydrology 

(atmospheres data product category) 

AIR 

Airborne Imaging Radar 


AIRS 

Atmospheric Infrared Sounder 


AIS 

Airborne Imaging Spectrometer 


ALT 

NOAA-provided Facility Altimeter 


AMRIR 

Advanced Medium Resolution Imaging Radiometer 

AM SR 

Advanced Microwave Scanning Radiometer 


AMSU-A 

Advanced Microwave Sounding Unit-A 


Antarctica 

Antarctica 

(horizontal coverage keyword) 

AOL 

NASA Airborne Oceanographic Lidar 


APAR 

Absorbed PAR 

(product name abbreviation) 

AR 

Atmospheric Radiation 

(atmospheres data product category) 

arcsec 

arc second 

(units abbreviation) 

ASF 

Alaskan SAR Facility 


ASTER 

Advanced Spacebome Thermal Emission and Reflection 


(formerly known as IT1R) 


Asymm 

Asymmetric 

(product name abbreviation) 

ATMOS 

Atmospheric Trace Molecule Spectrometer/Spectroscopy 

Atmos 

Atmosphere 

(product name abbreviation) 

Atmos 

Troposphere + stratosphere 

(vertical coverage keyword) 

AVHRR 

Advanced Very High Resolution Radiometer 

AVHRR GAC 

AVHRR Global Area Coverage 


AVHRR LAC 

AVHRR Local Area Coverage 


AVIRIS 

Advanced Visible and Infrared Imaging Spectrometer 

b 

bar 

(units abbreviation) 

b 

baseline 

(accuracy field abbreviation) 

Back 

Backscattering 

(product name abbreviation) 

BC 

Biochemistry 

(biosphere data product category) 

Biochem 

Biochemical 

(product name abbreviation) 

BM 

Marine Ecosystem Dynamics 

(biosphere data product category) 

Bot 

Bottom, Base 

(product name abbreviation) 

BRDF 

Bidirectional Reflectance Dist. Function 

(product name abbreviation) 

BT 

Terrestrial Ecosystem Dynamics 

(biosphere data product category) 

C 

Centigrade 

(units abbreviation) 

Canada 

Canadian sites 

(horizontal coverage keyword) 

CCRS 

Canada Centre for Remote Sensing 


CERES 

Clouds and Earth’s Radiant Energy System 


Char 

Characteristics 

(product name abbreviation) 

Chem 

Chemistry 

(product name abbreviation) 

cld 

cloudy 

(accuracy field abbreviation) 

cloud 

Cloud layer, regardless of altitude 

(vertical coverage keyword) 

clr 

clear (sky) 

(accuracy field abbreviation) 

cm 

centimeter 

(units abbreviation) 


GSFCVScience Processing Support Office 
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CNES 

Coeff 

Cone 

Corr 

Cryos 

CSIRO 

Curv 

CZCS 

dB 

DC 

Deriv 

Dev 

dg 

Diff 

DMSP 

DU 

dy 

E 

ECMWF 

EDC 

ENACEOS 

EOSAT 

EOSP 

Equiv 

ERB 

ERBE 

ERBI 

ERBS 

ERS-1 

ESA 

EUMETSAT 

Evapotrans 

Ex 

FI 

FLI 

Fluor 

Fnc 

FNOC 

FP 

G 

g 

GC 

GD 

Geochem 

GEOSAT 

GeV 

GGI 

GH 

GISS 

Glacier 

Global or G 

GLRS 

GMS 


(units abbreviation) 
(units abbreviation) 
(units abbreviation) 


Centre National D'Etudes Spatial/Scientifique 

Coefficient (product name abbreviation) 

Concentration (product name abbreviation) 

Correction (product name abbreviation) 

Cryosphere (horizontal coverage keyword) 

Commonwealth Scientific and Industrial Research Organization 
Curvature (product name abbreviation) 

Coastal Zone Color Scanner 

decibel (units abbreviation) 

Direct Current (product name abbreviation) 

Derivative (product name abbreviation) 

Developmental data to be used for algorithm development 
degree (units abbreviation) 

Differences (product name abbreviation) 

Defense Meteorological Satellite Program 
Dobson Unit 
day 

irradiance (radiant flux density: W/m^) 

European Center for Medium Range Weather Forecasting 
EROS Data Center 

Energetic Neutral Atom Camera for the Earth Observing System 
Earth Observation Satellite Corporation 
Earth Observing Scanning Polarimeter 
Equivalent 

Earth Radiation Budget (instrument) 

Earth Radiation Budget Experiment 
Earth Radiation Budget Instrument 
Earth Radiation Budget Satellite 
Earth Resources Satellite- 1 
European Space Agency 
European Meteorological Satellite Organization 
Evapo transpiration 
Exosphere 
Facility Instrument 
Fluorescence Line Imager 
Fluorescence 
Function 

Fleet Numerical Oceanographic Center 
Facility Instruments and Principal Investigator Instrument 


(product name abbreviation) 


(product name abbreviation) 
(vertical coverage keyword) 


(product name abbreviation) 
(product name abbreviation) 


Gauss (cgs unit of magnetic induction) 
grams 

Geochemistry 

Geodynamics/Geomorphology 
Geochemical 
Geodesy Satellite 
giga-electron volts (10^ eV) 

GPS Geoscience Instrument 
Geo-Hydrology 

Goddard Institute for Space Studies 
Glacier 

Global atmosphere or surface 
Geodynamics Laser Ranging System 
Geostationary Meterological Satellite 


(units abbreviation) 
(units abbreviation) 
(solid Earth data product category) 
(solid Earth data product category) 
(product name abbreviation) 

(units abbreviation) 

(solid Earth data product category) 

(horizontal coverage keyword) 
(horizontal coverage keyword) 


GSFC/Science Processing Support Office 
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GOES 

Geostationary Operational Environmental Satellite 
(Geosynchronous Weather Satellite System) 


GOS 

Geomagnetic Observing System 


GPS 

Global Positioning System 


GSFC 

Goddard Space Flight Center 


ha 

hectare 

(units abbreviation) 

high cloud 

Upper-level cloud (e.g., Cirrus) 

(vertical coverage keyword) 

HIRDLS 

High-Resolution Dynamics Limb Sounder 


HIRIS 

High Resolution Imaging Spectrometer 


HIRS/2 

High Resolution Infrared Radiation Sounder - 2nd Generation 

Hor 

Horizontal 

(product name abbreviation) 

hr 

hour 

(units abbreviation) 

Hz 

Hertz (1 cycle/s) 

(units abbreviation) 

IC 

Instrument Calibration 

(data product category) 

IERS 

International Earth Rotation Service 


II 

Interdisciplinary Investigator 


In situ 

Spacecraft location (EOS platform) 

(vertical coverage keyword) 

Instr 

Instrument 

(product name abbreviation) 

Ionos 

Ionosphere 

(vertical coverage keyword) 

IOSDL 

TBD 


IPAR 

Incident PAR, Intercepted PAR 

(product name abbreviation) 

IPEI 

Ionospheric Plasma and Electrodynamics Instrument 


IU 

Instrument Utility 

(data product category) 

JERS-1 

Japanese Eath Remote Sensing Satellite - 1 


JPDF 

Joint Probability Distribution Function 


JPL 

Jet Propulsion Laboratory 


K 

Kelvin (degrees of temperature) 

(units abbreviation) 

keV 

kilo-electron volts (lOOOeV) 

(units abbreviation) 

kg 

kilograms 

(units abbreviation) 

km 

kilometer 

(units abbreviation) 

kt 

kilotonP 

(units abbreviation) 

I 

liter 

(units abbreviation) 

Land 

Global land surface 

(horizontal coverage keyword) 

LANDSAT 

Land Remote Sensing Satellite System 


LaRC 

Langley Research Center 


Lat 

Latitude 

(product name abbreviation) 

lat 

latitude 

(units abbreviation) 

LAWS 

Laser Atmospheric Wind Sounder 


LB 

Land Biology (Terrestrial Biology) 

(data product category) 

LC 

Land Chemistry (Geochemistry) 

(data product category) 

LD 

Land Dynamics (Geodynamics) 

(data product category) 

LH 

Land Hydrology 

(data product category) 

LR 

Land Radiation 

(data product category) 

Limb 

Limb sounding 

(horizontal coverage keyword) 

LIMS 

Limb Infrared Monitor of the Stratosphere 


Liq 

Liquid 

(product name abbreviation) 

LIS 

Lightning Imaging Sensor 


Local or L 

Local land or Oceanic sites 

(horizontal coverage keyword) 

Local/6 

Six local sites 

(horizontal coverage keyword) 

Ion 

longitude 

(units abbreviation) 

low cloud 

Low-level cloud (e.g.. Stratus) 

(vertical coverage keyword) 

LW 

Longwave 

(product name abbreviation) 

Ly 

Langley (insolation: calorie/cm^) 

(units abbreviation) 
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m 

Max 

mb 

MeV 

mg 

mg-X 

MHS 

Mid_atmos 

midcloud 

MIMR 

Min 

min 

MISR 

mix 

mixedlyr 

MLS 

mm 

mmol 

mo 

MODIS 

mol-X 

MOPITT 

MOS-1 

MSFC 

MSR 

MSS 

MST 

MSI) 

mW 

N 

NASA 

NASDA 

NBIOME 

NCDC 

NCDS 

Near sfc 

NESDIS 

NEXRAD 

NHC/JTWC 

NIR 

nm 

NMC 

no 

NOAA 

NOAA DBC 

NOAA/WPL 

NODC 

NODS 

NPP 

NSCAT 

NSF/DPP 

NSIDC 

NSSDC 


(units abbreviation) 
(product name abbreviation) 
(units abbreviation) 
(units abbreviation) 
(units abbreviation) 
(units abbreviation) 

(vertical coverage keyword) 
(vertical coverage keyword) 

(product name abbreviation) 
(units abbreviation) 

(units abbreviation) 
(vertical coverage keyword) 

(units abbreviation) 
(units abbreviation) 
(units abbreviation) 

(units abbreviation) 


meter 
Maximum 
millibar 

mega-electron volts (10^ eV) 
milligrams 

milligrams of substance X 
Microwave Humidity Sounder 
Upper troposphere to mesopause 
Mid-level cloud (e.g., AltoStratus) 

Multi-Frequency Imaging Microwave Radiometer 
Minimum 
minutes 

Multi-angle Imaging Spec tro- Radiometer 
mixing (in mixing ratio) 
ocean mixed layer 

Microwave Limb Sounder/Spectrometer 
millimeter 
millimoles 
month 

Moderate Resolution Imaging Spectroradiometer 
moles of substance X 

Measurement of Pollution in the Troposphere 
Marine Observation Satellite (Japan) 

Marshall Space Flight Center 
Microwave Scanning Radiometer 
Multispectral Scanner System 
Mesospheric/Stratospheric/Tropospheric 
Microwave Sounding Unit 
milliwatts 
Newtons (kg/m/s^) 

National Aeronautics and Space Administration 
National Space Development Agency (Japan) 

Northern Biospere Observation and Modeling Experiment 
National Climatic Data Center, formerly NCC 
NASA Climate Data System, formerly PCDS 

Near surface layer (within boundary layer) (vertical coverage keyword) 

National Environmental Satellite Data and Information Service 
Next Generation Radar 

National Hurricane Center / Joint Thunderstorm Warning Center 

Near Infrared (product name abbreviation) 

nanometer (10 ® m) (units abbreviation) 

National Meteorological Center 

number (units abbreviation) 

National Oceanographic and Atmospheric Administration 

NOAA Data Buoy Center 

NOAA Wave Propagation Laboratory 

National Oceanographic Data Center 

NASA Ocean Data System 

Net Primary Production (product name abbreviation) 

NASA Scatterometer 

National Science Foundation / Polar Projects Division 
National Snow and Ice Data Center 
National Space Science Data Center 


(units abbreviation) 
(units abbreviation) 


GSFC/Science Processing Support Office 


A-4 



Appendix A: 

Table A-l. Descriptions of Abbreviations, 

Keywords etc. 

NWS 

National Weather Service 


o/oo 

thousandths 

(units abbreviation) 

oc 

Ocean Chemistry 

(oceans data product category) 

Ocean 

Global ocean 

(horizontal coverage keyword) 

Ocean-I 

Ocean with Case I sediments 

(horizontal coverage keyword) 

Ocean-II 

Ocean with Case II sediments 

(horizontal coverage keyword) 

Ocean/Cry os 

Regions with sea-ice 

(horizontal coverage keyword) 

OD 

Ocean Dynamics 

(oceans data product category) 

OH 

Ocean Hydrology 

(oceans data product category) 

OLR 

Outgoing Longwave Spectral Radiation 

(product name abbreviation) 

OR 

Oceanic Radiation 

(oceans data product category) 

PAN 

Peroxyacetyl Nitrate 

(product name abbreviation) 

PAR 

Photosynthetically Active Radiation 

(product name abbreviation) 

PEL 

Planetary Boundary Layer 

(product name abbreviation) 

PEL 

planetary boundary layer 

(vertical coverage keyword) 

PI 

Principal Investigator 


PLDS 

Pilot Land Data System 


Plume col 

Vertical extent of volcanic eruption plume 

(vertical coverage keyword) 

Plume top 

Top of volcanic eruption plume 

(vertical coverage keyword) 

POEMS 

Positron Electron Magnet Spectrometer 


Polar 

Latitudes > 60°N & S 

(horizontal coverage keyword) 

ppb 

parts per billion 

(units abbreviation) 

ppm 

parts per million 

(units abbreviation) 

ppt 

parts per trillion 

(units abbreviation) 

Precip 

Precipitation 

(product name abbreviation) 

PSC 

Polar Stratospheric Cloud 

(product name abbreviation) 

RADARSAT 

Canadian Synthetic Aperture Radar Satellite 


recog. 

recognition (in feature recognition) 

(units abbreviation) 

Regional or R 

Regional Land or Oceanic areas 

(horizontal coverage keyword) 

Rel 

Relative 

(product name abbreviation) 

Res 

Resolution 

(product name abbreviation) 

Res 

Research data to be used for research activities 


s 

second 

(units abbreviation) 

SAFIRE 

Spectroscopy of the Atmosphere Using Far Infrared Emission 

SAGE 

Stratospheric Aerosol and Gas Experiment 


SAM 

Stratospheric Aerosol Measurement 


SAR 

Synthetic Aperture Radar 


SASS 

Seasat-A Scatterometer System 


SBUV 

Solar Backscatter Ultraviolet radiometer 


SCATT 

Scatterometer 


SE 

Space Electrodynamics 

(space data product category) 

seas 

seasonal 

(units abbreviation) 

SeaWiFS 

Sea- viewing Wide Field of View Sensor 


Set basins 

Selected Basins 

(horizontal coverage keyword) 

SESAME-IV 

Solid Earth Science and Application Mission for Europe 

Sfc 

Surface 

(product name abbreviation) 

Sfc 

Surface of ocean or land, regardless of topography 

(vertical coverage keyword) 

SIR-C 

Spacebome Imaging Radar-C 


SIR-A, -B 

Shuttle Imaging Radar 


SMMR 

Scanning Multichannel Microwave Radiometer 


Snow 

Snow 

(horizontal coverage keyword) 

SOLSTICE 

SOLar STellar Irradiance Comparison Experiment 


SPOT 

System pour f Observation de la Terre (France) 


sr 

steradian (unit solid angle) 

(units abbreviation) 
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SSM/I 

SST 

ssu 

STICKSCAT 

Strat 

Strat 

Sub_sfc 

SW 

SWIRLS 

t 

TEC 

TES 

Tesla 

THIR 

TIR 

TM 

TOA 

TOA 

TOMS 

TOO 

TOPEX/POSEIDON 

TOYS 

TRACER 

TRMM 

Trop 

Trop 

Tropic 

UARS 

UNESCO 

USDA 

USGS 

UV 

UWA 

UWI 

VAS 

Ver 

VIS 

VISSR 

VLBI 

vie 

VO 

W 

Wetlands 

wk 

x 

XIE 

yr 

zm 

Mg 

pm 


A-^^^escn£tion^of^^bbreviations^_Ke^wordsetc. 


Special Sensor for Microwave Imaging 

Sea Surface Temperature 

Stratospheric Sounding Unit 

Stick Scatterometer 

Stratosphere 

Stratosphere 

Layers immediately beneath land surface 
Shortwave 

Stratospheric Wind Infrared Limb Sounder 


(product name abbreviation) 


(product name abbreviation) 
(vertical coverage keyword) 
(vertical coverage keyword) 
(product name abbreviation) 


metric ton 

Total Electron Content 

Tropospheric Emission Spectrometer 

mks unit of magnetic flux density (weber/m^) 

Temperature Humidity Infrared Radiometer 

Thermal Infrared 

Thematic Mapper 

Top of Atmosphere 

Top of atmosphere 

Total Ozone Mapping Spectrometer 

Top of ocean (oceanic mixed layer) 

Ocean Topography Experiment 
TIROS Operational Vertical Sounder 


(units abbreviation) 
(product name abbreviation) 

(units abbreviation) 

(product name abbreviation) 

(product name abbreviation) 
(vertical coverage keyword) 

(vertical coverage keyword) 


Tropospheric Radiometer for Atmospheric Chemistry and Environmental Research 
Tropical Rainfall Measurement Mission 

Troposphere (product name abbreviation) 

troposphere (vertical coverage keyword) 

Zonal Band 30°N to 30°S (horizontal coverage keyword) 

Upper Atmosphere Research Satellite 

United Nations Economic and Social Commission for Asia and the Pacific 
United States Department of Agriculture 
United States Geological Survey 
Ultraviolet 

University of Washington 
University of Wisconsin 
VISSR Vertical Atmospheric Sounder 
Vertical 
Visible 

Visible Infrared Spin-Scan Radiometer 
Very Long Baseline Interferometry 
volcanic eruption 
Volcanic Activity 
Watts (kg/m^/s^) 

Global wet lands 
week 

volcanic eruption 
X-ray Imaging Experiment 


(product name abbreviation) 


(product name abbreviation) 
(product name abbreviation) 


(accuracy field abbreviation) 
(solid Earth data product category) 
(units abbreviation) 
(horizontal coverage keyword) 
(units abbreviation) 
(accuracy field abbreviation) 


year 

zonal mean 
micrograms 

micron (micrometer: 10'^ m) 


(units abbreviation) 
(temporal resolution field abbreviation) 
(units abbreviation) 
(units abbreviation) 
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Appendix A: Table A-2. Data Product Attribute Descriptions. 


Prod Number 

Sequential reference number assigned to each data product for use in cross-referencing 
input/output data dependencies (i.e., designating the specific input products required to product 
each output product). The product number followed by asterisk (*) indicates that the data 
product is a post-launch data product 

Product Name 

Data product name based on a common format, allowing the cross reference between data 
products from instrument teams and IDS investigators. 

Type 

Type of data product based on investigator (II, FI, PI), and whether the product is input or 
output (1,0). 

Investigator 

Name of responsible scientist. 

Instrument 

Name of instrument providing the measurement capability. 

Platform 

Name of platform on which an instrument is to fly (e.g., AERO for Aerosol Mission, ALT 
for Altimetry Satellite, AM for Morining Satellite, CHEM for Chemistry Satellite, MO for 
Satellite of Opportunity, PM for Afternoon Satellite, and TRM for TRMM). 

Source or 
DAAC 

Name of a data center where a data product is generated and archived. 

Units 

Scientific units of the data product in ISU (e.g. °K). Table A-l lists units abbreviations. 

Accuracy 

The database contains both the anticipated absolute (ABS) accuracy of the data product and the 
relative (Rel) accuracy (or precision). 

Temporal 

Resolution 

Time period of measurement (measurement cycle time, or time to complete one global 
sample), or for resampled data products, the time period between successive values at a 
given location or the averaging-time used to compute data product means (e.g. 12 hours, 
daily, weekly, seasonal, annual). 

Horizontal 

Resolution 

Horizontal spatial resolution of each data product (e.g. 10 x 10km, 1° x 1° [latitude and 
longitude], 5° zonal mean). 

Horizontal 

Coverage 

Horizontal region over which the measurement is taken or the data product is to be produced 
(e.g. global, polar, ocean). Table A-4 lists the keyword definitions. 

Vertical 

Resolution 

Vertical spatial resolution of each data product or measurement (e.g., 1km, lOOmb, column 
[for vertically integrated quantities], NA if not-applicable [surface, TO A properties]). 

Vertical 

Coverage 

Vertical region or zone over which measurements are taken or data products are to be produced 
(e.g. surface, surface to 10km, stratosphere). Table A-4 lists the keyword definitions. 

Data Volume 

Estimated daily data volume in GB/day. 

Time Frame 

Time when a data product is expected to be generated (e.g., AL for at-launch, PL for post- 
launch). 

Required Input 
Data 

EOS input data products needed to produce an output data product. 
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HORIZONTAL COVERAGE KEYWORD DEFINITIONS 
AND APPROXIMATE FRACTION OF GLOBAL COVERAGE 


Horizontal 
Coverage Keyword 


Description 


Global Coverage 
Fraction (percent) 


Canada/R 

Regional Canadian sites 

— 

Cryo 

Cryosphere 

25% 

Global 

Global surface 

100% 

Land 

Global land surface 

20% 

Land/Cryo 

Land ice and snow regions 

10% 

Land/L 

Local land sites 



Land/R 

Regional land sites 

— 

Limb 

Limb sounding 

100% 

Local 

Local sites 



Local/6 

Six local sites 



Ocean 

Global ocean surface 

80% 

Ocean/Cryo 

Regions with sea-ice 

10% 

Ocean/I 

Ocean with Case I sediments 



Ocean/II 

Ocean with Case II sediments 



Ocean/L 

Local oceanic sites 



Ocean/R 

Regional oceanic areas 



Ocean/S 

Southern ocean 


Ocean/S, A 

Southern & Eastern North Atlantic 


Polar 

Latitudes > 60°N & S 

10% 

Regional 

Regional areas 



Tropic 

Zonal Band 35°N to 35°S 

40% 

Wetlands 

Global wet lands 

_ 


VERTICAL COVERAGE KEYWORD DEFINITIONS 
AND APPROXIMATE RANGE FOR VERTICAL COVERAGE 


Vertical 

Coverage Keyword 

Descriptions 

Vertical Coverage 
Approx Range 

Atmos 

Troposphere + stratosphere 

Sfc to 30 km 

Ex 

Exosphere 

700 km 

In_situ 

Spacecraft location (EOS platform) 


Midatmos 

Upper troposphere to mesopause 

10 to 120 km 

Near_sfc 

Near surface layer (within boundary layer) 

Sfc to 1 km 

Plume_col 

Vertical extent of volcanic eruption plume 


Plume top 

Top of volcanic eruption plume 


Sfc 

Surface of ocean or land, regardless of topography 


Strat 

Stratosphere 

10 to 30 km 

Sub sfc 

Layers immediately beneath land surface 


TOA 

Top of atmosphere 


TOO 

Top of ocean (oceanic mixed layer) 


Trop 

troposphere 

0 to 10 km 
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Appendix A: Table A-4. IDS Input RequirjgngntJSlatcf^ 


MATCH TYPES FOR IDS INPUT REQUIREMENTS (BY INVESTIGATOR) 


Match Type 

Description 

BM 

BM indicates that the specified instrument output data product was identified as a "Best 
Match" product for a particular IDS input requirement, meaning that the instrument 
product's accuracy, temporal resolution, horizontal resolution and coverage, and vertical 
resolution and coverage meets or very nearly meets the IDS requirement, and is a standard 
output product as opposed to a specialized product 

AM 

AM indicates that the specified instrument output data product was identified as an 
"Alternate Match" product for a particular IDS input requirement meaning that the 
instrument product does not sufficiently meet the italicized IDS product in terms of 
horizontal, vertical or temporal resolutions, horizontal or vertical coverage, or accuracy; 
and/or is not a standard output product 


NOTE: For IDS inputs listed by instrument, the AM designation used without a suffix 
indicates that another product from that particular EOS instrument is a "Best-Match" to the 
specified IDS input product 


The suffix is used, in general with BM and AM, e.g., "BM-" or "AM-" to indicate that 
the instrument output product does not precisely satisfy the IDS input product requirement 
but might be readily derivable from the given output product. For example, maps of 
Vegetation "Extent" can be derived from the appropriate maps of Vegetation "Index". 

AM $- 

The suffix is used with AM to indicate that the instrument output data product was 

identified as coming closest to the specified IDS input requirement; however, the match is 
considered to be relatively poor, or in other words, no real "best-match" or "alternative 
match" exists. 
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DATA PRODUCT CATEGORIES 


Geophysical Properties and Biosphere 

Atmospheres 


A C Atmospheric Chemistry (& 
Composition) 

A D Atmospheric Dynamics 
A E Atmospheric Electricity 
A H Atmospheric Hydrology 

A R Atmospheric Radiation 

Land 

LB Land Biology 

L C Land Chemistry 
L D Land Dynamics 
LH Land Hydrology 
L R Land Radiation 

Oceans 

OB Ocean Biology 
O C Ocean Chemistry 
OD Ocean Dynamics 

OH Ocean Hydrology 
OR Oceanic Radiation 
Volcanology 

VO Volcanic Activity 

Space 

S E Space Electrodynamics 


Atmospheric Chemistry, Aerosol Properties 

Temperature, Winds, Surface Heat Budget 
Lightning 

Precipitation, Water Content (Liquid, Vapor), Cloud 
Properties 

Radiation Budget, Atmospheric Opacity, Optical 
Depth, Optical Thickness 

Terrestrial Ecosystem Dynamics, Canopy, Vegetation 
Index, Biomass, Productivity, Land Use, Fires 
Composition, Mineralogy 
Temperature, Topography, DEM 
Soil Moisture, Snow/Ice, Lakes/Rivers, Runoff 
Reflectance, BRDF, Albedo, Scattering Properties 

Phytoplankton, Productivity, Marine Ecosystem 
Salinity, Particulates 

Surface Wind and Wind Stress, Ocean Currents, 
Waves, Sea Level, Temperature (Bulk Water) 

Sea Ice 

Attenuation, Water Leaving Radiances 
Volcano Properties, Plume Dynamics 


Instrument Characterization 

I C Instrument Calibration Calibration Products 

I U Instrument Utility Utility Products, Cloud Masks 


GSFC/Science Processing Support Office 


A-10 




List of Major and Minor 
Product Group Names 


Appendix B 


Science Processing Support Office (SPSO) 
Goddard Space Flight Center 


August 1992 



Appendix B; List of Major and Minor Product Group Names 


Product Group Name MD Keyword 

Acceleration Winds 

Diffusive_Meridional 

Diffusive_Zonal 

Aerosol Aerosol 

Angstrom Exponent 
Back scatter 
Cone 

Stratospheric 

Tropospheric 

Dispersal, Eruption Plume 
Extinction 
Coef 

Layer Boundary Height 
Mass Loading 
Optical Depth 
Spectral 

Phase Function, Asymmetric 
Radiance 

Single_scattering 
Size -distribution 

Albedo Albedo 

Aerosol 
Cloud 
Land_sfc 

Planetary Spectral, TOA 
Sea_Ice 
Snow 

Spectral, Land_sfc 
TOA 

Total [SW] 

Vegetation 

Anisotropy 

LWJbroadband 
Qear-sky 
Cloudy-sky 

Bedrock Lithology 

Bowen Ratio 

Br (Bromine) 

Cone 
BrOConc 
BriXBr^O) Cone 
B1ONO2 Cone 
BrOy Cone 

C (Carbon) 

Budget, Global 
Cone, Dis sol ved_Organic 
Flux 
Global 

Cycle Diagnostic Data 

c 2 h 6 

Cone 

Calibration 

Data, MODI S 

Data Characteristics, MODIS 

Camera Model 

Photogrammetric 

C B r C 1 F 2 

Cone 

CCI4 

Cone 

CFCs 

CFC-IKCFCI3) Cone 
CFC-1 13(C 2 Cl3F 3 ) Cone 
CFC-1 14(C 2 C1 2 F4) Cone 
CFC-n5(C 2 ClF 5 ) Cone 
CFC-12(CF 2 a 2 ) Cone 
CFC-XXX (HCFCs) Cone 
CFC-XXX Cone 
CFCIO Cone 


Product Group Name MD Keyword 

CH3 Trace-gases 

Cone 

CH3Br Cone 
CH3CCI3 Cone 
CH3CI Cone 
CH3O Cone 
CH3O2 Cone 
CH3OOH Cone 

CH4 (Methane) Methane 

Budget 

Cone 

Emission 

Flux 

Total Burden 
Uptake 

Uptake Time-derivative 

Chemistry Trace-gases 

Diagnostics, Seasonal 

Chlorophyll Chlorophyll 

Absorption Line Height 
Cone 

Fluorescence 
Fluorescence Efficiency 
Fluorescence Line Curv 
Fluorescence Line Height 
_a Cone 

Case-I Waters Phytoplankton 
Case -0 Waters 


Cirrus 

PSC 

Stratoform 

Base 

Cirrus 

Low-level 

Mid-level 

Top 

Cirrus 
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Product Group Name 


MD Keyword Product Group Name 


MD Keyword 


Low-level 

Mid-level 

PSC 

Ice 

Content 

Index 

JPDF 

Liq_water 

Content 

Total Column (Qoud+Rain) 

Masking - shad owing 
Optical Depth (Thickness) 

Cirrus 
LW 
PSC 
SW 
Phase 
Pressure 
Top 
PSC 
Radiation 
Radiative Forcing 
LW 

Reflectance, Bi-directional (BRDF) 

Reflectivity, Spectral 
Spectral Characteristics 
Structure 
3-D 
Cirrus 
Mesoscale 
Temperature 
Emission 
Top 

Thickness 

Transmissivity 

Spectral 

CO Trace-gases 

Cone 

Flux 

Total Burden 

CO 2 Carbon Dioxide 

Cone 

Exchange 

Exchange Time-deriv 
Flux 

Partial Pressure 

Total Burden (Mixing Ratio) 


Coccoiith 

Backs carter Coef 
Cone, Detached 

COF 2 

Cone 

Coral Reef Maps 

cos 

Cone 

Flux 

Crustal Motion 

797 

777 

cs 2 


Cone 


DMS 


Cone 


Flux 


Drainage 


Basin Boundary 


Network Structure 


Dust 

A ernsnl 

Composition 


Cone 


Size 


Source 



Spatial Distribution 

Electric Field Electric Field 

Electric Conductivity 
Potential Difference, IX!, Ionosphere 
Potential Drop, DC, High -latitude 
Strength 
AC 
DC 

Electron Electron Flux 

Content, Total (TEC) 

Content-Difference, Total (TEC-difference) 

Energy Spectra 

Energy Flux Heat Flux 

Net 

Erosion JErosion 

Chemical Denudation 
Rock Weathering 
Sediment Yield 

Eruption-Plume Volcano 

Characteristics 
Dispersal 
Fallout Rate 


HQ Content (Mass Eruption Rate) 

Height 

S0 2 

Content (Mass Eruption Rate) 
Cone Spike 
Eruption Rate, Mass 
Temperature 

Evaporation 

Land sfc 

Fire 


Burning Index 
Class 
Count 
Extent 


Te mperatu re 

Fish-stock Abundance. 
Forest 

Deforestration 

Gelbstoff 

Absorption Coef 
@300nm 
@410nm 

Geodetic 

Baselines 

Carrier Phase, GPS(L1,L2) 
EOS -platform Position 
Geocenter 


Location, Reference 
Orientation 

Pseudorange, GPS(L 1 ,L2) 
Site Position 
Horizontal 
Vertical 


Site Velocity 
Post_seismic 
Relative 


Evaporation 
JFires 


777 

Surface Vegetation 

flight Tranmission 
Geodesy 


Secular 

Geometric 777 

Error 

MODIS Level 2 
MODIS Level 3 

Geopotential Geopotential/Gravity Field 

Gravity Field 
Height 
Gradient 
RMSE 

Glacier Glacier 

Cover 
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Appendix B: List of Major and Minor Product Group Names 


Product Group Name 


MD Keyword Product Group Name 


MD Keyword 


Bare Joe 
Displacement 
Percolation Zone 
Velocity 

Glint 

Field 

Ground Control 

Potential 

Ground Water,. 

Sum Routing 

H (Hydrogen).... 

Cone 

H 2 

Cone 

h 2 co 

Cone 

H 2 0 

(H 2 Ol7)Conc 
(H 2 0 18 )Conc 
(HDO) Cone 
Cone 

Stratospheric 

Tropospheric 

h 2 o 2 

Cone 

h 2 s 

Cone 

Halons 

Cone 

HBr 

Cone 

HC1 

Cone 

(HQ 35 ) Cone 
(HQ 37 ) Cone 

HCN 

Cone 

Heat Flux 

Convergence, Eddy 
Feedback 

Flux -Change Statistics 
Latent 
Sensible 
Horizontal 
Latent 
Net 

Rate, Latent 

Sensible 

Sfc 

Zonal_mean 

Heat Transport. .< 
Heating Rate 

Convective 

Diffusive 

Latent 

LW_Radiative 
SW Radiative 
U -horizontal J>iffusive 
V -horizontal J)iffusive 

Heating 

Convective 
Diabatic 
Net 
Latent 
Sfc -stress 

North-South 
East -West 

HF 


.Albedo 


Points. 


. GroundWater 


. Trace-gases 
. Trace-gases 
. Trace-gases 


. Water Vapor 


. Trace-gases 
. Trace-gases 
. Trace-gases 
. Trace-gases 
. Trace-gases 


.Trace-gases 


.Heat Flux 


.Heat Flux 
.Heat Flux 


.Heat Flux 


.Trace-gases 


HNOx Cone Trace-gasesfNitric Acid 

HNO 3 Cone 
HNO 4 Cone 

H0 2 Trace-gases 

Cone 

HOC1 Trace-gases 

Cone 

HOy Trace-gases 

Cone 

Humidity Humidity 

Change, Specific, Con vecrive_ Adjusted 

Near_sfc 

Profile 

Microwave 

PBL 

Specific 

Relative, Near_sfc 
RMSE, Specific 
Specific 
Near_sfc 
Tendency 

Hydrological Parameter ??? 

Ice Sheet Ice 

Accumulation 
Boundary (Margin) 

Cover 

Indot 

Displacement 
Elevation 
Mass balance 
Roughness 
Strain Rate 
Temperature 
Thickness 
Velocity 

Polar (Outflow) 

Indus trial_Emissions Contaminants 

Cone 

Infiltration Infiltration 

Capacity 

Inundation Surface Water 

Depth 

Extent 

Irradiance Solar Radiation 

Incident, Sfc 
Lunar 
Solar 
Total 
UV 

Visible 

Total 

Lake LakeslV oleano 

Extent 
Water Area 

Water Attenuation Coef 
Water Chemistry 
Water Chlorophyll Cone 
Water Temperature, Volcano Summit 
Land Chemistry Geo! bio-chemical Analysis 

Biochemical Analysis, Sfc 
Geochemical Analysis 

Land Heat Capacity Geothermal 

Land Thermal inertia Thermal Inertia 

Landform Landforms 

Distribution 
Face Freshness 
Feature Distribution 
Lineament /Slope Maps 


GSFC/Science Processing Support Office (SPSO) 



Appendix B: List of Major and Minor Product Group Names 


Product Group Name MD Keyword Product Group Name MD Keyword 


Morphology 
Scarp -fault Elevation 
Sfc units. Geologic 
Stratigraphy 

Stroctures(Rehef/Lithology -Change) 

Land Cover ??? 

Material boundaries, Sfc 
Type 

Type-Change 

Land_Crustal Seismic 

Strain Rate 

Land_sfc Emissivity ??? 

Relative Spectral 
Spectral 

LW (8-1 2pm) 

SW (3- 16pm) 

Microwave 

Land_sfc Rebound Terrain Elevation 

Post-Glacial 

Land_sfc Reflectance Albedo 

Bi-directional 

Spectral, (BRDF) 

SW_Broadband, (BRDF) 

BRDF 

AM- PM Asymmetry 
AM-PM Degree of Asymmetry 
Directional 

Reflectance Factor, MODIS 
Relative Spectral 

Land_sfc Roughness ??? 

Aerodynamic 

Geometric 

Land_sfc Temperature Temperature 

Anomalies 

Avenge 

Brightness Temperature 
Difference, Day-Night 
Skin 

Variability (AExtrema) 

Lava-Flow Volcano 

Advance Rate 
Areal Change 
Cooling Rate 
Eruption Rate, Mass 
Temperature 
Thickness 

LeveMB Backscatter Radiance! Albedo 

Co ef 
ALT 
GLRS-A 
HIR1S 
SAR 

SAR_EOS 
STDCSCAT 
Waveforms, ALT 

Level- 1 B Radiance Radiance 

AIRS 

AMSU-A 

MHS 

ASTER 

CERES 

EOSP 

Polarization 

GGI 

HIRDLS 

HIRIS 

US 

MIMR 

MISR 

Mixture-Model, MODIS Spectral -spatial 


MLS 

MODIS 

MOPITT 

SAFIRE 

SAGE-m 

SOLSTICE 

TES 

Level -2 Data Comparisons 

EOS Instrument 

Level-2 Radiance 

Atmoscorrected, EOSP 

Land_leaving 

Water-leaving 

Lightning 

Intensity 
Occurrence 
Radiant Energy 
Rate 

Lithosphere 

Gravity Field 

Magnetic Field 

Strength, DC 

Mineral 

Cone, Rock-Soil 
Flux, Geochemical 
Index 
Maps 

Thermal history 
CO3 Relative Abundance 
Fe Relative Abundance 
OH Relative Abundance 
SO4 Relative Abundance 

Moistening 

Convective 

Diffusive 

Moisture 

Budget 

Flux 

Horizontal 

Net 

Sfc 

Flux-Change Statistics , Net 
Transport 
Statistics 

Momentum 

Angular 

Change Statistics 
Flux 

Transport 

N (Nitrogen) 

Cone 

n 2 o 

Budget 
Cone 
Emission 
Tbne-deriv 
Total Burden 

n 2 o 5 

Cone 

nh 3 

Cone 

NH 4 

Exchange 

Time-deriv 

NMHC 

Flux 

Tbne-deriv 

NO 

Cone 


999 

Radiance 

999 

Gravity Fields 

Magnetic Field 

Economic Minerals 

Water Vapor 

Water Vapor 

999 

Nitrogen 

Trace-gases 

■ Trace-gases 

Trace-gases 

Trace-gases 

Trace-gases 

Trace-gases 
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Product Group Name MD Keyword Product Group Name MD Keyword 


N O 2 Nitrogen Dioxide 

Cone 

N O 3 Trace-gases 

Cone 

N O x Trace-gases 

Cone 

Emission 

Time-deriv 

N O y Trace-gases 

Budget 

Cone 

O (Oxygen) Oxygen 

0(1 D) Cone 
0 ( 3 P) Cone 
02 Cone 
02(NUl)Conc 

O 3 (Ozone) Ozone 

Budget 

Cone 

SB UV - 2 _Corrected 
SBUV - 2 _Follo w-on 
SBUV_Corrected 
03(0 n 000) Cone 
03(0 18 000) Cone 
03(NU2)Conc 
03(0 17 00)Conc 
C>3<0 17 _0) Cone 
C>3(OO l8 )Conc 
03(00 ,8 _0)Conc 
03(0 18 _00) Cone 
0303(NUl,3)Conc 
Total Burden 

TOMS_Follow-on 
TOMS_ V ers ion -6 


Ocean Coior/Temperature Temperature 

Composite Maps 

Ocean Crust Deformation .. Geodesy 

Ocean Current Currents 


Angular Momentum 
Circulation, Large-scale 
Model, Eddy -Resolving 
Location 
Velocity 
Boundary 
Geos trophic 
Meridional 
Zonal 

Ocean Eddy Kinetic Energy ??? 

Ocean Productivity Siomass 

Primary 
Nearsfc 
Total Column 
Variability 

Ocean Tide Ocean Tides 

Model 

Ocean Water Attenuation Light Transmission 

Coef 
Diffuse 
PAR 
@ 49 Qnm 
@ 520 nm, Beam 

Ocean Water Backscatter Light Transmission 

Coef 

Total 

<® 565 nm 

Particulate 

Ocean Water Salinity Salinity 

Salt Flux 


Sub ice 

Ocean Water Temperature Temperature 

Internal 

Pattern 

Ocean Water Turbidity Light Transmission 

Ocean Wave Ocean Waves 

Direction 

Height 

Along -track 
Significant 
Length 

Power Spectrum, 2 -D 

0C10 Trace-gases 

Cone 

OCS Trace-gases 

Cone 

OH Trace-gases 

Cone 

OilSIick Pollutants 

Cover 

Optical Depth Light Transmission 

Total 

Organic Matter Organic Matter 

Cone 

Dissolved 

Particulate 

Degradation Product Absorption Coef@ 415 nm (DOM + Detritus) 

Fluorescence Efficiency, Colored Dissolved 

Particulate 


Oragraphy Terrain Elevation 

Model 

Ox Oxygen 

Cone 

PAN Contaminants 

Cone 

PAR Solar Radiation 

Absorbed 


Non -vegetative, (APAR) 

Vegetative, (APAR) 

Incident / Intercepted (IPAR) 

Surface 

Surface Vegetation 

PBL Altitude 

Height 

Thickness 

Permafrost ??? 

Distribution 

Sensitivity 

Phytoplankton Phytoplankton 

Backscatter 

Coef 

Biomass 

Species Composition 
Type 

Pigment Cone figment Concentration 

Accessory 

Non-photosynthetic 

Phyooerythrin 

Phytoplankton 

Planetary Wave Winds 

Structure 

Precipitable Water Water Vapor 

Microwave 

Precipitation Precipitation 

Amount 

Average 

Convective 

Large-scale_stable 

Rain 
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Product Group Name MD Keyword 

Snow 

Convective 

L*rge-scale_Stable 

Depth 

Drop Phase, Sfc 
Ice Cone 
Index 

Antecedent 

Microwave 

Rate 

Rain 

Snow 

Sampling statistics, Rain 
Storm Depth (Precip-thickness) 

Variability (&Extrema ) 

Pressure Pressure 

RMSE, Sfc 
Sfc 

Tendency, Sfc 
Tropopause 

Proton .Proton Flux 

Energy Spectra 

Radar Backscatter Light Transmission 

Coef 

Radiance Radiance 

At-Satellite, MODIS Level 2 

Cloud Qeared 

Error, MODIS Level 2 

Lunar Reference, MODIS Level 1 

Solar Diffuser, MODIS Level 1 

Total 

Radiation Madiancef Solar Radiation 

Budget 

Intensity 

IR 

UV 

Visible 

Radiative Flux Heat Flux 

Broadband 

Down 

Change Statistics 
LW 
Solar 

Convergence 

Divergence 

Gear-sky 

Qoudy_sky 

LW 

SW 

LW 

Spectral 

Average_Net 

Ctear-sky 

Down 

Net 

Up 

TOA 

Up 

Net 

Down 

Sea_sfc 

Solar 

Ave-absorbed 
Net_Down 
Sfc Gear-sky 
TOA Gear-sky 
SW 
Down 
Net 

Down 

TOA 


Product Group Name MD Keyword 

Up 

River Rivers 

Channel Geometry 
Major-stream 
Channel Patterns 
Discharge 
Extent 

Floodplain Extent 
Ice Cover 
Suge (Flooding) 

Water Attenuation Coef 
Water Chemistry 
Water Chlorophyll Cone 

Runoff Runoff 

Soil Moisture 
Chemistry 
Contributing -area 

Sand Soil 

Depth 

Sealce Sea Ice 

Age 

Albedo 

Area 

Cone 

First-year 

GCM 

Multi-year 

Cover 

Open water 

Duration, Iee-free_Season 
Edge 

Emissivity 
Extent 
Fraction 
Open-water 
New (First Year) 

Mehpond 

Max Extent 
Motion 
Regional 
Roughness 
Size Distribution 
Temperature 
Thickness 

Sea Level Height Sea Sfc Height 

Along -track 
Change 
Statistics 

Variability, RMSE 

Sea_sfc Feature Waves 

Position 

Velocity 

Occurence Statistics 
Gradient-Changes Statistics 

Sea_sfc Height Sea Surface Height 

Sea_sfc Reflectance Albedo 

Factor, MODIS 

Sea_sfc State Waves 

Sea_sfc Temperature (SST) Temperature 

Brightness Temperature 
Change Statistics 
Statistics 

Sea_sfc Topographic Height Topographic Data 

Sediment Sedimentation 

Cone 

C Constituent Flux 
N Constituent Flux 
P Constituent Flux 
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^££endix_B^_ljstjD£^1^or i ^nd^linoi^Prodiic^_Grou£^ianies^^^_^_ <> ___^^^_ > _ >> _^^_ 
Product Group Name MD Keyword Product Group Name MD Keyword 


Snow Snow 

Area 

Chemistry 
Contaminant Cone 
Cover 
Index 
Cold 
Wet 
Depth 
Extent 
Grain Size 
Ice Content 
Liq -water Content 
Mass 
Melt 

Area, Distributed 
Chemistry 
Reflectance, Spectral 
State 

Temperature, Sfc 
Water Equivalent 


SO 2 Trace-gases 

Cone 

Soil Soil 


Brightness Index 
Bulk Density 
Chemistry 
Class 

Color Index 

Composition 

Extent 

Hydraulic Conditions, Unsaturated 

Hydraulic Properties 

Index 

Maps, Level-4 [Class,Comp,Age,etc.] 

Mineral Type 
Moisture 
N Turnover 
Time-deriv 
Proportion, Bare 

Reflectance, Bi-directional, (BRDF) 

Roughness 

Spectral-characteristics 

Temperature 

Stability ??? 

Lifted Index 

Stratopause Altitude 

Height 

Structure -Location, Significant Mappable 

Surface Water Surface Water 

Area 

Content (Soil Moisture-f Lakes + Rivers) 

Saturated Area 

Suspended-Solid Suspended Solids 

Cone 

Lake Water 
Ocean Water 
River Water 

Temperature Temperature 

Change, Convective_Adjustment 
Dry-bulb 
Near_sfc 
PBL 

Tropopause 

Near_sfc 

PBL 

Profile 

Microwave 

RMSE 

Stratospheric 

Tendency 


Tropospheric 

Texture ??? 

MODIS Level 2 
MODIS Level 3 

Topographic Elevation Topographic Data 

Landsfc 

DEM 

Change Rate 
Slope (Azimuth) 

Sea_sfc 

Torque ??? 

Friction 

Mountain 

Ocean-Land 

Trace Gas Trace-gases 

Cone 

Non-diumally -varying 
Total Burden 
Greenhouse 
Transfer Coef 
Transport Diagnostics 

Tropopause Altitude 

Height 

AerosoMocated 

Cimisjocated 

Vegetation Surface Vegetation 

Biomass 
Above_sfc 
Dead 
Green 
Sub_sfc 
Biome Area 
Cellulose Cone 
Change 

Chlorophyll Cone 
Qass(Type) 

Condition 

Cover 

Crown 

Height 

Spacing 

Density 

Evapotrans 

Time-deriv, Annual 
Actual, (AET) 

Potential 

Extent 

Growing_Season Duration 

Height 

Index 

Composited, Sfc 
Hemispherical, Sfc 
Integrated Annual 
LAI 

Normalized 

Polarization 

Self_Atmospheric-Corrccting 
Temporal Signal 
Index -Directional Reflectances 

Atmosphere Corrected (03 and mol.scatt.) 

Leaf Water Content 
Leaf -tissue Water Content 
Lignin Cone 
Litter Biomass 
Moisture, Root-zone 
N Cone 

Phenologic State 
Physiography 
Phytomass 
Production 

Net Ecosystem, (NEP) 
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Appendix B; List of Major and Minor Product Group Names 

Product Group Name MD Keyword Product Group Name MD 


Net Primary, (NPP) 

Net Primary, Time-deriv (dNPP/dt) 
Productivity 
Primary 
Reflectance 
Factor 

Bi-directional, (BRDF) 

Rooting Depth 
Roughness 
Spatial Density 
State 

Stomatal Resistance 
Stress 

Index, Water 
Structure 
Succession 
Temperature 
Type 

Boundaries 
Water Content 
Integrated 
Water Potential 

Vertical Motion 


Omega 

Volcano . 


Activity 

Extent 

Temperature 

Age 

Cone Deformation 
Deformation 
Elevation 
Change 
Reference 

Emissions, Eruption 
Morphology 
Roughness 
Temperature 
Eruption Spike 
Change 

Volume-Change 


Vorticity 

Potential 

Wetland . . . 

Extent 

Wind...... 


Direction 


Flux (Draw) 

Friction Velocity 

Geostrophic 

Speed 

Along-track 

Land_sfc 

Meridional 

PBL 

RMSE 

Mean_Meridional 
Mean _Zonal 
Sea_sfc 
Zonal 
Stress 

Meridional 

SeaSfc 

Zonal 


Trajectories 
Tendency 
U (zonal) 

V (meridional) 
Velocity 
3-D 


Divergent Horizontal 


.. Winds 
Volcano 


Winds 

Surface Water 
Winds 


Friction 
Geostrophic 
Land_sfc 
Line of Sight 
Prevailing 

Rotational, Horizontal 
Sea_sfc 

Sea_sfc Glint-Pattern 
Tropospheric 3-D 

X-Ray 

Energy Spectra 
Images 


Keyword 


,X-ray 
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The attribute ranges encompass the requirements of the 
investigators for the indicated type. 
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Albedo, Spectral, L*nd_*fc I :: D Dozier (2020) __ dimensionless 5% :: 1% 1/wk, 1/mo 50m :: Land/L 

O :: FP MISR (2021/2022/3680), MODIS (3665) fr*ction;d intension less <k).03;.05 0.01 - .03 l/day - 1/(5- 16 day) (d]; 240 m ; 1 km; 1.92 fan :: R; 0 N/A :: Sfc 

mo; seas; yt 

Albedo, Spectral, TOA O :: FP MODIS (2001) fracuon 10% :: S% l/(3-8 day) 1 km :: Land/R N/A :: TOA 

Albedo, TO A 1 :: 0 Barron (2023); Dickinson (3365) % 3:: l/day 100 km :: G N/A :: TOA 

Albedo, Total (SW), Land_sfc O :: FP MODIS (3666) fraction 5%:: 3% l/day 1 1cm :: Land/R N/A :: Sfc 
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Product Name Type investigator or Instrument Team Units Accuracy Temporal Horizontal Vertical 

Name Abs :: Rel Resolution ResoL :: Cover . ResoL :: Cover . 

CO Cone I :: D Dickinson (3325); Grow (1116); Hansen mix ratio; ppmv; ppb 0.1%-25% :: 5%-10% 2/day-l/wk 15 x4 km - 30x 4 dg :: G 2 km - 10 fan :: Aim 
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Product Name I Type \Investigator or Instrument Team 
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Product Name Type Investigator or Instrument Team Units Accuracy Temporal Horizontal Vertical 

Name Abs :: Rel Resolution ResoL :: Cover. ResoL :: Co 

N20 Cone I :: 0 Grow (1229); Hansen ( 1230); Pyle (1231); mixnuk>;ppb 15%:: 5% -10% 1/day-l/wk 15 x 4km-30x 4dg :: G 2 km - 3 km :: i 
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Product Name Type Investigator or Instrument Team Units Accuracy Temporal Horizontal Vertical 

Name Abs :: Rel Resolution ResoL :: Cover. Resol :: Cover. 

Precipitation Rite, fain I::H Abbott (1972); Bates (1954); Dickinson g/m A 3; mm/hr 5% -20%:: l%-20%; 1 1/day - l/(2day) 500 m - 100 km :: Ocean [Southern]; N/A; 7 Ivl :: Trop 
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Appendix E: Output Data Products Listed by Instrument 
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Appendix I: Table 1-1. Daily Data Volume 
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Appendix I: Table 1-2. Data Volume by DAAC and Platform 
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Appendix I: Table 1-3. Processing Load Estimates 

Launch | Processing Load (MF LOPS) 

Platform Date Instrument L4 I L-2 I LO T1 
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Appendix I: Table 1-4. Processing Load by DAAC and Platform 



* Including those required for analysis 
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DESTINATION EOS SOURCE DATA CENTERS | EOS TOTAL 

DAACa ASF | EDC | GSFC | JPL | L«RC | MSFC 1 NSIDC (GB/Daj) 
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Current and future Data H oldings of DAAC’s Platform/Project 

Data Products from Future Missions/Projects Platform/Proiect 


















